Abstract. With the continuous development of large data and cloud computing, the analysis of mass data, the methods and tools of information visualization analysis have become a new trend and hot spot. Based on the background of visualization, from the two dimensions of space and time, through the analysis of a large number of literature data, this paper combs the current research topics of researchers, and provides a reference for comprehensive and effective analysis and tracking of hot topics and trends in thematic areas research.
Introduction
With the development of information technology and the relevant industries such as big data and cloud computing, the field of scientific research is continuously expanding and mining. The data in different disciplines also show an explosive growth. Massive data analysis, as well as a more intuitive and comprehensive presentation of massive data and information has become an urgent reality, the visual analysis methods and tools in the big data environment has become the current hot spots and trends [1, 2, 3] . Among them, the use of visual methods to track the front hot spots, predict the development trend is an important research method which current researchers pay attention to [4] . The essence is that researchers use visual tools and methods to analyze and process a large amount of relevant literature data to form visual diagrams and tables of information of concern to researchers and rely on the related tools of computers to draw the relevant image. It can discover the research hot spots and development trends, find out the topics of their research, search for the literature of interest, and effectively help the researchers to better understand the hidden information behind the knowledge. Based on this point, this paper analyzes and analyzes the visualization method of hot spots and trend analysis based on keywords.
Visualization Tool Selection and Analysis Method Introduced Visualization Tools to Choose
At present, there are many kinds of visual software, such as Prefuse, Ucinet and Citespace, and they have their own advantages and characteristics [1] . In the data processing, Prefuse more emphasis on the corresponding changes in the number of figures, and Ucinet and Citespace can only handle the relevant software has been converted data source. In support of the function, Prefuse is relatively more powerful, more able to support research workers do dynamic queries and searches, the scalability and extensibility are more powerful than the other two tools, while Ucinet and Citespace mainly analyze and generate visual co-citing networks. Compared to Citespace used to study trends and cutting-edge research and other emergencies, Ucinet more is a simpler, easy-to-use tool for the simple analysis of certain characteristics of a collaborative network has a very fast and simple advantage, and Citespace is a good visual tool in tracking the growth of new disciplines, showing real-time hot topics in research and research trends in real time. In this paper, we mainly use the advantages and characteristics of Citespace for data visualization analysis [4] .
Analysis Methods Introduced

Research Hot Spot Analysis
The word frequency analysis method can identify the research hotspot and development trend of the subject field through the statistical analysis of the key words of the core content of the document and the occurrence frequency of the keyword in the literature of a certain scientific research field. Generally we think that the keyword article is the core content of refining and essence of the article [5, 6, 7, 10] . Therefore, when some keywords appear constantly in the literature of this field, we think that it represents the research hotspot in this field. Also formally based on this idea, Citespace II to statistical and analysis of the frequency of co-occurrence between different keywords, and use the visual method to display the frequency and size of the keywords in the form of a graph in front of the readers, so as to provide a basis for the research workers to analyze a certain area.
Research Frontier Analysis
Tracking the hot front of the discipline is conducive to scientific researchers to better grasp the scientific trends and trends. The frontiers of the subject are determined according to the mutational terms extracted from the literature titles, abstracts and the high frequency words of the article [8, 9] . The mutation algorithm is better for us to detect the occurrence of mutation words, so as to better apply the time series analysis and discover the frontier of the subject. In this paper, we mainly extract the terminology of catastrophe from the key words of the literature, and use the "time zone" of Citespace II to analyze the frontier of research in the field.
Sources and Processing of Data
Sources of Data
The relevant data used in this article are from CNKI. Using "visual analysis" as the key word, the journal database of CNKI was retrieved. The selected time period is all the journals in the 15 years from "2002 to 2016", which include SCI source journals, EI source journals, core journals and CSSCI data, which retrieved a total of 2710 articles, and use these basic data to build the original data required for this study.
Data Processing
According to the requirements of Citespace II software, the experimental data are required to be stored in the same file in the form of text files. During the process of analysis, when creating a project, the folder path of the previously saved data can be directly selected according to the needs of scientific researchers, which will be more conducive to the development of research workers related work. At the same time, the data were standardized, such as: data de-duplication, the author of the same name, similar keywords so as to ensure the objectivity and accuracy of the analysis in the experimental process.
Thematic Research Hot Spots and Trend Analysis Research Hot Spot Analysis
In general, the key words can express the core content and essence of the literature to a certain extent. Therefore, word frequency statistics of key words in a certain field can reflect the research hotspot and development in this field [5, 7] . In this paper, Citespace II is used to count and analyze the frequency of occurrence of different keywords, and visualize the frequency and size of keywords by using visual methods to provide a reference for researchers to discover hotspots in a particular field. Table 1 shows some high-frequency keywords and high-level keywords by Citespace II. Figure 1 shows the visualization of research hotspots presented by Citespace II. In the visualization network, Citespace II can generate the keyword co-occurrence network, calculate the centrality of each keyword, and cluster some high-frequency keywords. High-center keywords are the key hot spots in this research field [11, 12] . Each node in the visual network of Figure 1 symbolizes a keyword, and the size of a circle in a node means that the frequency of the keyword appears in the network, the connection between nodes in a network indicates the co-occurrence relationship between keywords in the network, When the connection between two nodes is thicker, the frequency of two keywords co occurrence is higher. There is a close relationship with other nodes, which is the key point to connect different fields or topics. The keywords, the co-occurrence relationship between keywords, and the clustering relationship of keywords are clearly and accurately displayed in the form of knowledge map, a clear view of the effect allows us to quickly identify a few key points with a strong sense of interpretation. Through the analysis of key points, we can not only find out the research hotspots, but also find some new phenomena and rules which are not reflected in traditional word frequency analysis.
From Figure 1 we can see that the entire view is mainly divided into two larger clusters, the lower left corner of the main visualization as the center, including: data visualization, visual analysis, etc., the upper right corner mostly relates to knowledge management, including: knowledge management, bibliometrics, citation analysis, co-word analysis, knowledge map and so on.
Research Frontier Analysis
Tracking the hot front of the discipline is conducive to researchers to better grasp the scientific trends and trends, mutation algorithm can be used to detect the emergence of mutant words, In order to make better use of time series related literature analysis and retrieval [8, 9] , In Citespace II, research frontiers are based on abrupt terminology extracted from identifiers of titles, abstracts, keywords, and documentation. In this study, we selected the node type as the key word, detected a total of 2171 abrupt terminology, and select the display type as "time zone" to generate a research frontier glossaries and frontier view of the 15 years of visual analytics. Moreover, the qualitative research rate gradually decreased from 2011 to 2016, and the quantitative analysis increased rapidly.
Conclusion
To track the hot spot of academic frontier and predict the trend of its development has always been an important part of the attention of the researchers. In this paper, the key words of the subject area of "Visual Analysis" are selected, and the key words are analyzed. Visual method is applied to grasp the hot topics and trends of academic frontiers.
Through the cluster analysis of high-frequency keywords, we find that the visual analysis from 2002 to 2015 has expanded from the simple data and content analysis to a wider area of social sciences and industries. In recent years, research on bibliometrics, co-citation analysis and knowledge map has become a major hotspot. At the same time, the trend of visual analysis combined with new fields such as big data and cloud computing is getting closer and closer. Moreover, the visual analysis in the past fifteen years shows a shift from qualitative analysis to quantitative analysis, and with the updating and strengthening of technologies such as big data, the research on visualization has gradually become a hot spot and trend.
